NCX1 and NCX3: two new effectors of delayed preconditioning in brain ischemia.
Substantial evidence has established that a short sub-lethal brain ischemia applied before a prolonged harmful ischemic episode confers ischemic neuroprotection, a phenomenon named ischemic preconditioning. Na(+)/Ca(2+) exchanger (NCX) isoforms, NCX1, NCX2, and NCX3, are plasmamembrane ionic transporters widely distributed in the brain, where they are involved in the control of Na(+) and Ca(2+) homeostasis and in the progression of stroke damage. The objective of this study was to evaluate the role of these three proteins in the preconditioning-induced neuroprotection. NCX protein expression was evaluated at different time points in the ischemic temporoparietal cortex of rats subjected to ischemia alone, to ischemic preconditioning alone, or to ischemic preconditioning plus ischemia. NCX1 and NCX3 were up-regulated in those brain regions protected by preconditioning treatment. These changes were mediated by p-AKT, since the p-AKT inhibition prevented the up-regulation of both isoforms. The relevant role of NCX1 and NCX3 during preconditioning was further confirmed when NCX1 and NCX3 silencing, induced by icv infusion of siRNA, partially reverted the preconditioning-induced neuroprotection. The enhancement of NCX1 and NCX3 expression and activity might represent a reasonable strategy to reduce the infarct extension after stroke.